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(54) PIPE COUPLING WITH COOLING FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a thermal 
influence from having on a middle temperature of a low 
temperature fluid by heat from a piping through which 
high tempera ture fluid flows by a method wherein a 
radiation member is provided at a body block to couple 
together a piping through which high temperature fluid 
flows and a piping through which middle temperature or 
low temperature fluid flows. 

SOLUTION: A radiation member to radiate the heat of 
high temeprature fluid on the inlet pipe 16 side to the 
outside is provided at a body block 1 5a to couple 
together an inlet pipe 16 through which high temperature 
fluid flows and an outlet pipe 17 through which middle 
temperature or low temperature fluid flows. The radiation 
member has a radiation function to rapidly radiate heat, 
transmitted from the inlet pipe 1 6 to the body block 1 5a, 
to the outside like a corrugated radiation fin 31a formed 
in a manner to integrally protruded from the body block 
1 5a formed of an aluminum alloy. Since the heat of the 

piping 16 through which high temperature fluid flows is radiated from the radiation member 31a 
of the body block 1 5a to the outside, the heat exercises no heat influence on middle 
temperature or low temperature fluid, and the middle temperature or the low temperature fluid 
flows in a desired flow state. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The piping joint with a cooling function characterized by preparing radiator material (31) 
in the body block (15a) with which piping (17) for which the fluid of piping (16) for which a hot 
fluid circulates, a moderate temperature, or low temperature circulates was connected. 
[Claim 2] Said body block (15a) is the header pipe (11 12) of a heat exchanger (30). Piping joint 
with a cooling function according to claim 1 characterized by what was attached by low 
attachment. 

[Claim 3] Said radiator material (31) is the radiation fin (31a) projected in [ block / (15a) / said / 
body ] one so that the heat of said high-temperature fluid might be emitted outside. Piping joint 
with a cooling function according to claim 1 or 2 characterized by constituting. 
[Claim 4] Said radiator material (31) is a piping joint with a cooling function according to claim 1 
or 2 characterized by forming a slit (S) between said inlet pipes (16) and outlet pipes (17) of said 
body block (15a) so that the heat of said high-temperature fluid may not be transmitted to the 
fluid side of inside low temperature. 

[Claim 5] Said heat exchanger (30) is the header pipe (11 12) of a pair. It opens mutual for free 
passage with much flat tubing (13). It is a heat transfer fin (f) between each flat tubing (13). It 
has the infixed core section (14). Said header pipe (11 12) It is the capacitor of the multi-pass 
type multi-flow type constituted so that it might flow down the refrigerant which flowed from the 
inlet pipe (16) by forming a dashboard (18) inside moving the inside of said core section (14) in a 
zigzag direction. It has the condensation section (C) which condenses the refrigerant which 
flowed from said inlet pipe (16), and the subcooling zone (SC) which cools the condensed 
refrigerant concerned further. The piping joint with a cooling function according to claim 2 
characterized by having approached said body block (15a) in juxtaposition, and connecting with it 
said outlet pipe (1 7) which flows out the refrigerant supercooled by the subcooling zone (SC) 
concerned, and said inlet pipe (16). 

[Claim 6] Said heat exchanger (30) is said header pipe (11 12). The tank section in which said 
refrigerant liquefied to either or both is stored (T) It prepares and is the tank section (T) 
concerned. Piping joint with a cooling function according to claim 5 characterized by making it 
inner liquid cooling intermediation flow out through an outlet pipe (17) from said subcooling zone 
(SC). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the interior to the piping joint for connecting 
refrigerant piping of for example, the conditioner for automobiles, and the piping joint with a 
cooling function which may radiate heat in the heat of flowing fluid especially. 
[0002] 

[Description of the Prior Art] the capacitor incorporated here to the latest conditioner for 
automobiles since the request that the heat exchange engine performance is space-saving highly 
is strong — high-performance-izing — it is miniaturized. 

[0003] In the general well-known air conditioning cycle, as shown in drawing 5 , the evaporation 
refrigerant of elevated-temperature high pressure breathed out from the compressor 1 is 
condensed by the capacitor 2, a part is stored by the liquid tank 3, the remainder is led to an 
evaporator 5 through the expansion valve 4, and it has [ this liquid cooling intermediation 
performs air and heat exchange here, and ] the composition of blowing off for example, to the 
vehicle interior of a room, in the cooled air. 

[0004] By building the liquid tank 3 into a capacitor 2, the latest air conditioning system for 
automobiles attains the miniaturization of the whole equipment, and uses this capacitor itself as 
the so-called multi-pass type multi-flow type of capacitor, and is attaining high performance- 
ization. 

[0005] Here in the multi-pass type multi-flow type capacitor 2 So that it may be open for free 
passage with the header pipes 11 and 12 of the pair opposite-**(ed) in parallel, as shown in 
drawing 6 Form much flat tubing 13, and fix the heat transfer fin f between these flat tubing 13, 
and the core section 14 is formed in it. So that an inlet pipe 16 and an outlet pipe 17 may be 
connected to the piping joint 15 attached in one header pipe 11, the refrigerant which flowed 
from this inlet pipe 16 may move in a zigzag direction and flow the core section 14 and it may 
flow out from an outlet pipe 17 The dashboard 18 is formed in said header pipe 1 1 and 12. 
[0006] That is, many paths (pass is called below) for which the refrigerant style to which this 
capacitor 2 flows the inside of the flat tubing 13 of one group flows toward the header pipe 12 of 
another side from one header pipe 1 1 were formed. Since it is the multi-pass type which this is 
made to move in a zigzag direction within a core 14, and passes it while a lot of refrigerants are 
put in block with two or more flat tubing 13 and pouring them by the so-called multi-flow type of 
a multi-pass type Even if small, the heat exchange engine performance is high and it is highly 
efficient, and it has become the small thing which moreover also has the function of a liquid tank. 

[0007] 

[Problem(s) to be Solved by the Invention] However, by this capacitor 2, heat transfer happens 
in the interface BL (the two-dot chain line in drawing shows) with the condensation section C in 
which the subcooling zone SC and the hot gas refrigerant of the lower part in which liquid cooling 
intermediation of the supercooled moderate temperature flows flow, the refrigerant cooled by the 
subcooling zone SC is reheated, and there is a possibility that it may become impossible to take 
a subperiod of treatment (supercooling). For example, if the amount of refrigerant enclosure is 
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near proper, or it is only liquefying a refrigerant in the outlet part of a capacitor 2, and a 
subperiod of treatment cannot be taken enough but heat transfer happens further here in being a 
little few, a refrigerant will be in the unstable condition of saying that it gasifies. In addition, a 
"subperiod of treatment" means the part SC until the condensation line a exceeds a saturation 
curve b and intersects the adiabatic-expansion line c in the Mollier chart of drawing 7 . 
[0008] When it will be in such an unstable condition, it will be in the so-called hunting condition 
which repeats a liquid condition and a gas condition by turns, the cooling engine performance of 
an evaporator 5 also becomes low, and the refrigerant which flows into the expansion valve 4 has 
a possibility of also changing the temperature of the air which blows off to the vehicle interior of 
a room. 

[0009] Especially, recently, although there is a request called small-amountHzing of the amount 
of use refrigerants from a viewpoint of earth environmental protection for this reason, when a 
little refrigerant is poured using the high performance capacitor 2 mentioned above when the 
amount of use refrigerants was reduced, also to fluctuation of few thermal loads, the refrigerant 
condition in a capacitor 2 will be changed and said fault will be promoted further. 
[0010] This invention was made in view of such a technical problem, and aims at offering the 
piping joint with a cooling function with which it was made for the heat from piping with which a 
hot fluid flows not to have a thermal effect on the fluid of inside low temperature. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
concerning claim 1 is characterized by preparing radiator material in the body block with which 
piping for which the fluid of piping for which a hot fluid circulates, a moderate temperature, or 
low temperature circulates was connected. 

[0012] Thus, if it is made like, since the heat of piping with which a high-temperature fluid 
circulates will radiate heat outside by the radiator material of a body block, it cannot have a 
thermal effect on the fluid of inside low temperature, but the fluid by the side of inside low 
temperature can be poured in the state of a desired fluid. Since especially a piping joint is 
formed in the entrance part of piping, even if it carries out contiguity arrangement of both the 
piping, it can prevent the thermal effect between both fluids, and, thereby, becomes in tooth 
space and advantageous. 

[0013] Invention concerning claim 2 is characterized by attaching said body block in the header 
pipe of a heat exchanger by low attachment. 

[0014] If it does in this way, it becomes easy to incorporate the heat in the case of carrying out 
low attachment junction of the body block inside a body block by radiator material to the header 
pipe of a heat exchanger, and a body block will carry out a temperature rise promptly, will raise 
low attachment nature, and productivity's will improve. 

[0015] Invention concerning claim 3 is characterized by constituting said radiator material with 
the radiation fin projected in [ block / said / body ] one so that the heat of said high- 
temperature fluid might be emitted outside. 

[0016] If it does in this way, it will become what excelled [ pipe / of a heat exchanger / header ] 
also in the heat dissipation engine performance from a body block at the time of the heat- 
exchanger use concerned in addition to improvement in the low attachment nature in the case of 
carrying out low attachment junction of the body block, and productivity. 

[001 7] Invention concerning claim 4 is characterized by forming a slit between said inlet pipes 
and outlet pipes of said body block so that said radiator material may not be transmitted to the 
heat of said high-temperature fluid at the fluid side of inside low temperature. 
[0018] If it does in this way, the heat by the side of a high-temperature fluid can be prevented 
from making a body block influence the header pipe of a heat exchanger at an inside cryogenic 
fluid side in addition to improvement in the low attachment nature in the case of carrying out low 
attachment junction, and productivity. Moreover, thereby, shaping of radiator material also 
becomes easy. 

[0019] Said heat exchanger which is the partner by whom said body block is attached invention 
concerning claim 5 Open both the header pipes of a pair for free passage with much flat tubing, 
and it has the core section which the heat transfer fin infixed between each flat tubing. It is the 
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capacitor of the multi-pass type multi-flow type constituted so that it might flow down the 
refrigerant which flowed from the inlet pipe by forming a dashboard in said header pipe moving 
said core circles in a zigzag direction. It has the condensation section which condenses the 
refrigerant which flowed from said inlet pipe, and the subcooling zone which cools the condensed 
refrigerant concerned further, and is characterized by having approached said body block in 
juxtaposition and connecting with it said outlet pipe which flows out the refrigerant supercooled 
by the subcooling zone concerned, and said inlet pipe. 

[0020] If it does in this way, when a hot gas refrigerant will flow, the 1st order of the elevated- 
temperature refrigerant concerned can be cooled, and the condensation engine performance of a 
capacitor can be raised more. Moreover, even if heat transfer breaks out between the subcooling 
zone to which liquid cooling intermediation of the moderate temperature supercooled by the 
capacitor flows, and the condensation section in which a hot gas refrigerant flows, the 
temperature and the pressure of a refrigerant rise and a subperiod of treatment decreases Since 
a refrigerant is again supercooled in an outlet part, the fall of a subperiod of treatment can be 
prevented, it can prevent that becomes unstable so that a refrigerant may gasify and the 
condition of being an air conditioning cycle may carry out hunting, and fluctuation of the cooling 
degradation of an evaporator and the blow-off air temperature to the vehicle interior of a room 
can also be prevented. 

[0021] Invention concerning claim 6 has the tank section in which said refrigerant which said 
heat exchanger which is the partner by whom said body block is attached liquefied to both said 
header both [ either or ] is stored, and is characterized by making it liquid cooling intermediation 
of the tank circles concerned flow out through an outlet pipe from said subcooling zone. 
[0022] If it does in this way, it compares, when forming a liquid tank separately, it becomes 
advantageous in tooth space, and this can be absorbed also in the time of superfluous refrigerant 
enclosure, the always stabilized refrigerant can be led to an evaporator, and the degradation of 
an evaporator etc. can be prevented. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. The outline perspective view showing the condition that drawing 1 attached 
the piping joint with a cooling function concerning the gestalt of operation of this invention in a 
part for the header pipe of a multi-pass type multi-flow type capacitor, Drawing 2 is the 
perspective view of the piping joint with a cooling function which the outline sectional view of 
this capacitor and drawing 3 require for the conceptual diagram of this capacitor, and drawing 4 
requires for the gestalt of other operations of this invention, may use the same sign for the same 
member as the member shown in drawing 5 -7 in the following explanation, and may omit a part 
of explanation. 

[0024] It is the capacitor of small high performance, and the capacitor 30 shown in drawing 1 is 
the so-called multi-flow type of a multi-pass type, it opens for free passage the header pipe 1 1 
of a pair which consists of aluminum or an aluminium alloy (an aluminium alloy etc. is called 
below), and both 12 with much flat tubing 13 which consists of this aluminium alloy etc., and has 
the core section 14 in which the heat transfer fin f which consists of this aluminium alloy plate 
etc. between each flat tubing 1 3 was infixed. 

[0025] As this core section 14 is shown in drawing 2 , a dashboard 18 is formed in the header 
pipe 1 1 and 12. The refrigerant which flowed into the header pipe 1 1 enters in the header pipe 12 
through the inside of two or more flat tubing 13 from an inlet pipe 16. After making a U-turn, it 
has return, the condensation section C constituted so that a U-turn might be made again and it 
might enter in the header pipe 12, and the tank section T by which a part of condensed liquid 
cooling intermediation is stored and the subcooling zone SC by which liquid cooling 
intermediation is cooled further to the header pipe 1 1 . That is, if this capacitor 30 is shown 
notionally, it is in the condition that the condensation section C, the tank section T, and a 
subcooling zone SC were formed in the serial, as [ show / in drawing 3 ]. 

[0026] And the outlet pipe 17 into which the refrigerant supercooled by this subcooling zone SC 
flows, and said inlet pipe 16 approach in juxtaposition the piping joint 15 which fixed by low 
attachment, and are connected with said header pipe 11. This piping joint 15 established the 
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through-hole to body block 15a which consists of an aluminium alloy etc., inserted the edge of 
said inlet pipe 1 6 and outlet pipe 1 7 in this through-hole, and has fixed by low attachment. 
[0027] Especially, with the gestalt of this operation, the radiator material 31 which emits the heat 
of the high-temperature fluid by the side of an inlet pipe 16 outside is formed in body block 15a 
with which the inlet pipe 16 with which a hot fluid circulates in this way, and the outlet pipe 17 to 
which the fluid of a moderate temperature or low temperature circulates were connected. 
[0028] Although the radiator material 31 shown in drawing 1 is constituted by wave-like 
radiation-fin 31a formed so that it might project in [ a / which consists of an aluminium alloy 
etc. / body block 1 5] one As long as it has the heat dissipation function which emits promptly 
outside the heat transmitted to body block 15a from the inlet pipe 16, you may be what kind of 
thing. For example, the thing which carried out louvering of the louver to parallel plate fin 31b by 
which irregularity was repeated as shown in drawing 4 A, What was formed by fixing light-gage 
plate 31c to the perimeter of body block 15a as shown in drawing 4 B, What established 
Through-hole O to the light-gage plate 31c concerned, and was lightweightHzed to it as shown 
in drawing 4 C, the thing in which the slit S which prevents heat transfer was formed between 
the inlet pipes 16 and outlet pipes 17 which were connected with body block 15a as shown in 
drawing 4 D, etc. are used suitably. In addition, parallel plate fin 31b and light-gage plate 31c by 
which said irregularity was repeated by body block 15a in which this slit S was formed may be 
attached. Moreover, the so-called corrugated fin (not shown) which formed the light-gage plate 
in body block 1 5a mentioned above in the shape of a wave may be fixed. 

[0029] Moreover, the tank section T in which the refrigerant liquefied to the header pipe 12 is 
stored is formed in said capacitor 30. If it does in this way, it compares, when forming a liquid 
tank separately, it becomes advantageous in tooth space, and this can be absorbed also in the 
time of superfluous refrigerant enclosure, the always stabilized refrigerant can be led to an 
evaporator 5, and the degradation of an evaporator 5 etc. can be prevented. In addition, the 
header pipe 1 1 or any of 1 2 is sufficient as the header pipe with which the tank section T is 
attached, and it may be prepared in both. 

[0030] Next, an operation of the gestalt of the above-mentioned implementation is explained. 
First, in manufacturing a capacitor 30, it fabricates the whole to one by low attachment in a 
furnace. That is, much flat tubing 13 is formed between both the header pipe 1 1 and 12, and the 
heat transfer fin f is infixed between each flat tubing 1 3, further, where it attached body block 
15a and the entrance tubing 16 and 17 in the header pipe 1 1 and the tank section T is attached 
in the header pipe 12 of another side, it puts in in a furnace and heats, and low attachment of 
the whole is carried out in one. 

[0031] In this case, since heat also joins body block 15a and block 15 has large heat capacity 
compared with the header pipes 1 1 and 12, the flat tubing 13, and Fin f, Although a temperature 
rise becomes late and temperature distributions tend to differ, to this body block 15a Since the 
radiator material 31 is formed, the heat from the outside is transmitted to the interior through 
this radiator material 31, promotes the temperature rise of body block 15a, and becomes the 
same as the temperature rise of other parts, low attachment nature is improved, and productivity 
also improves. 

[0032] And if the usual air conditioning operation is performed using the capacitor 30 fabricated 
by doing in this way, the evaporation refrigerant of elevated-temperature high pressure breathed 
out from the compressor 1 goes into the header pipe 1 1 from the inlet pipe 1 6 of a capacitor 30, 
will flow down the inside of two or more flat tubing 13 which constitutes the condensation 
section C, it flowing and being condensed here, and will turn into liquid cooling intermediation. In 
this case, since the 1st order of the elevated-temperature refrigerant concerned will be cooled 
by the radiator material 31 of body block 15a when a hot gas refrigerant flows, the condensation 
engine performance of a capacitor 30 is raised more. 

[0033] After the part has been stored by the tank section T, this liquid cooling intermediation 
carries out heat exchange to external cooling air, when circulating the subcooling zone SC of the 
lower region of a capacitor 30, and it is cooled further, and a subperiod of treatment is taken. In 
the case of the usual air conditioning system for automobiles, a subperiod of treatment is about 
5-8 times. The liquid cooling intermediation by which the subperiod of treatment was taken is 
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led to an expansion valve 4 from the return outlet pipe 17 in the header pipe 1 1. 
[0034] However, the refrigerant which circulates the inside of an inlet pipe 16 is an elevated 
temperature, while, as for the refrigerant which flows out from an outlet pipe 17, the subperiod of 
treatment was taken, since it is a low-temperature refrigerant, the heat of the elevated- 
temperature refrigerant of an inlet pipe 16 will be transmitted to the refrigerant of the inside low 
temperature of an outlet pipe 1 7 through body block 1 5a, the temperature and the pressure of a 
refrigerant will rise, and a subperiod of treatment will decrease. 

[0035] However, since body block 15a will be cooled by the airstream which is flowing the 
exterior since the radiator material 31 is formed in this body block 15a and a refrigerant will be 
again supercooled in an outlet part, as for a refrigerant, the fall of a subperiod of treatment is 
prevented. 

[0036] For example, although the amount of refrigerant enclosure is near proper, or it liquefies a 
refrigerant in an outlet part by the usual capacitor 30 in being a little few Although a subperiod 
of treatment may be unable to be taken enough Even in such a case, the capacitor 30 of the 
gestalt of this operation is body block 1 5a of a refrigerant outlet, and since it will cool a 
refrigerant further, it can prevent that a refrigerant gasifies again here, this flows to a down- 
stream expansion valve and an evaporator, and an air conditioning cycle will be in an unstable 
condition. 

[0037] then, if the amount of circulation refrigerants also increases with the rise of the engine 
speed of a compressor, the amount of the liquid cooling intermediation produced in a capacitor 
30 will also increase, and liquid cooling intermediation will store in the tank section T — having - 
- a subcool amount — the engine speed of a compressor — irrespective of how, it becomes 
fixed and the liquid cooling intermediation by which the predetermined subperiod of treatment 
was taken is stably supplied by the expansion valve 4. 

[0038] Therefore, even if an outlet pipe 1 7 receives the pressure loss of heat-receiving or some, 
a refrigerant will not be in a hunting condition, but its cooling engine performance of an 
evaporator 5 also improves, and it will be in a desirable condition also from the stability of a 
cycle, and the field of cooling power reservation. 

[0039] This invention is not limited only to the gestalt of operation mentioned above, and can be 
variously changed within the limits of an application for patent. For example, although the gestalt 
of said operation explained the capacitor 30, this invention is not limited only to a capacitor, and 
if attached in the heat exchanger with which piping for which a high-temperature fluid and inside 
cryogenic fluid flow is connected, what kind of thing is sufficient as it, and it can be used for an 
evaporator etc. 
[0040] 

[Effect of the Invention] As stated above, since the heat of piping with which a high-temperature 
fluid circulates radiates heat outside by the radiator material of a body block, invention according 
to claim 1 cannot have a thermal effect on the fluid of inside low temperature, but can pour the 
fluid by the side of inside low temperature in the state of a desired fluid. Since it is prepared in 
the entrance part of piping, even if especially a piping joint carries out contiguity arrangement of 
both the piping, it can prevent the thermal effect between both fluids. Moreover, this becomes in 
tooth space and advantageous. 

[0041] Endoergic [ of the heat in the case of carrying out low attachment junction of the body 
block ] is carried out to the header pipe of a heat exchanger so much from radiator material, 
since a block carries out a temperature rise immediately and becomes low attachment 
temperature, invention concerning claim 2 raises low attachment nature, and its productivity also 
improves. 

[0042] Since the radiation fin which projected radiator material in [ block / body ] one 
constituted invention concerning claim 3, it becomes what excelled [ pipe / of a heat 
exchanger / header ] also in the heat dissipation engine performance from a body block at the 
time of the heat-exchanger use concerned in addition to improvement in the low attachment 
nature in the case of carrying out low attachment junction of the body block, and productivity. 
[0043] In addition to improvement in low attachment nature in case invention concerning claim 4 
carries out low attachment junction of the body block at the header pipe of a heat exchanger, 
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and productivity, the heat of a high-temperature fluid does not influence at inside cryogenic fluid, 
and shaping of radiator material also becomes easy. 

[0044] Since invention concerning claim 5 was made to carry out low attachment fixing of the 
body block which has entrance tubing connected with the header pipe of a multi-pass type 
multi-flow type capacitor by approaching in juxtaposition The subcooling zone to which liquid 
cooling intermediation of the moderate temperature which could cool the 1st order of the 
elevated-temperature refrigerant concerned, and could raise the condensation engine 
performance of a capacitor more, and was supercooled by the capacitor when a hot gas 
refrigerant flowed flows, Since a refrigerant is again supercooled in an outlet part even if heat 
transfer breaks out between the condensation sections in which a hot gas refrigerant flows, the 
temperature and the pressure of a refrigerant rise again and a subperiod of treatment decreases 
The condition of a refrigerant is restored, can prevent the fall of a subperiod of treatment, can 
prevent that a refrigerant gasifies again and an air conditioning cycle becomes unstable, and can 
also prevent fluctuation of the blow-off air temperature to the cooling degradation of an 
evaporator, the vehicle interior of a room, etc. 

[0045] Since invention concerning claim 6 prepared the tank section in the header pipe, when 
preparing the liquid tank section separately, it is compared, it becomes advantageous in tooth 
space, and can absorb this also in the time of superfluous refrigerant enclosure, can lead the 
always stabilized refrigerant to an evaporator, and can prevent the degradation of an evaporator 
etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the gestalt of operation of this invention. 
[Drawing 2] It is the outline sectional view of the gestalt of this operation. 
[Drawing 3] It is the conceptual diagram of the gestalt of this operation. 

[Drawing 4] It is the perspective view showing the gestalt of other operations of this invention. 
[Drawing 5] It is the explanatory view showing a general air conditioning cycle. 
[Drawing 6] It is the sectional view of the conventional capacitor. 
[Drawing 7] It is a common Mollier chart. 
[Description of Notations] 

11 12 — Header pipe, 13 — Flat tubing, 14 — Core section, 15 — A piping joint, 15a — Body 
block, 16 — Piping (inlet pipe), 17 — Piping (outlet pipe), 18 — A dashboard, 30 — Heat 
exchanger, 31 — Radiator material, 31a — Radiation fin C [ S / T — Tank section. / — A slit, 
SC — Subcooling zone ] — The condensation section, f — Heat transfer fin 
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